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Because of its outstanding advantages, optically variable anti-counterfeiting 
technology has gradually used in currency security for the world. Since 2005, the 
RMB has been adopting this anti-counterfeiting technology, which is mainly reflected 
in the optically variable denomination numbers and optically variable security threads. 
Optically variable anti-counterfeiting technology is mainly divided into photochromic, 
polarize optically variable, diffraction optically variable and interference optically 
variable. And the RMB adopts the way of interference optically variable. The 
interference optically variable utilizes angle-dependent optical effect which reflects 
that different angles show different colors of optical thin film. The interference 
optically variable also falls into broken film-type anti-counterfeiting and whole 
film-type anti-counterfeiting. Broken film-type anti-counterfeiting means that 
crushing the optical thin film and mix it with ink to be optically variable ink, and an 
example is the denomination of RMB released in 2005. Whole film-type 
anti-counterfeiting is a pattern that plate the optical thin film on a PET substrate first 
and then gravure it on the currency. The representative is the optically variable 
security threads of RMB in 2015.  
As a “first-line security” technology, optically variable anti-counterfeiting feature is 
easy to be recognized by the eyes. But, it is not simple for the machine. For the 
detection of optically variable anti-counterfeiting feature, ATM adopts the real-time 
image recognition technology which just identifies the shape and size of optically 
variable pattern. There are patents point out that employs both vertical color sensor 
and tilt color sensor to detect the color difference between different angles. There is 
also a way of using camera or image sensor to scan optical images. These methods 
above are costly and difficult to implement. In this paper, we deeply researched the 
optically variable characteristics of security threads in new version 100 RMB, and 
proposed a simple and fast automatic identification method to detect it. 















researched the security thread and fabricated the optically variable security thread 
thin-film. We measured the reflectance spectrum of optically variable security thread 
using a spectrophotometer firstly, and then design the film structure of 
air/Cr/SiO2/Al/PET according to actual spectrum. In the last, with the electron beam 
vacuum deposition technique to deposit the color film and compare it with the actual 
security thread. With the reflection spectrum of security thread, we proposed a 
detection method which makes the laser as the light source and makes the light 
intensity as the received signal. In this method, we irradiated the security thread at 55° 
and 15° angle with 532nm laser and 650nm laser. And through collecting the reflected 
intensity and comparing the difference between real currency and counterfeit currency 
to complete recognition. The experiment verifies the correctness of the theory and the 
feasibility of the method by constructing the optical path system. On the basis of 
experiment, we designed the detection device and set up detection system to detect the 
real currency and counterfeit currency. Detection system required the result that the 
voltage of real currency is about 4V and the voltage of counterfeit currency is about 
0.5V. The obvious difference proves the reliability of the detection system. 
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1973 年，加拿大科学研究者 Dobrowolski 等人首次提出将光学薄膜用于货币
防伪。1987 年，他们设计并制备了一种颜色从金色变化到绿色的防伪薄膜[15][17]。
1988年，Dobrowolski等人采用整膜防伪的形式将光学薄膜成功地应用到面值100、
50及 20 的加元纸钞[18]。之后美国 OCLI公司提出了碎膜防伪技术，将光学薄膜
粉碎后掺入透明油墨中得到具有防伪效果的光学变色油墨[19]。1996 年 3 月，美
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